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Summary

Relevance: The method of diffusion-weighted magnetic resonance imaging allows you to get information about the
structural state of various tissues and organs. Currently, the method of diffuse-weighted images and the measured diffusion
coefficient have not received widespread clinical use, with the exception of scientific works on the study of brain ischemia,
demyelinating diseases, and injuries.

The aim of the work is to compare the values of the measured diffusion coefficient of various forms of meningiomas and
assess the possibilities of applying the methods of diffusion-weighted magnetic resonance imaging in the differential
diagnosis of malignancy of brain meningiomas.

Material and methods: Research method - continuous sample. Magnetic resonance tomograms were analyzed using
diffusion imaging programs and calculating the measured diffusion coefficient of 53 patients (32 of them women, 21 men)
who were examined at the Semei Consultative and Diagnostic Center and the Center for Nuclear Medicine and Oncology.
Semey, in the Center for Oncology and Surgery Ust-Kamenogorsk, for the period 2008 - 2014.

Statistical data processing was performed using Microsoft Excel 2010. All measurements were checked for normality
using the Kolmogorov — Smirnov test. The data obtained are evaluated using descriptive statistics methods. A comparative
analysis of the measured diffusion coefficient values was performed using the Mann-Whitney U-test.

Results. When analyzing the average values of the measured diffusion coefficient, it was established for all types of
meningiomas that the average value of the measured diffusion coefficient was determined: for meningiomas, M| was 1399.5
1 154.6 mm¥s; for meningiomas MIl - 1136.2 + 150 mm?s; for meningiomas MIII - 706 + 73.4 mm?/s.

No significant differences were found when comparing the measured diffusion coefficient of meningiomas M1 and M2 (p
= (.723). But when comparing the measured diffusion coefficient of meningiomas M1 and M3, as well as M2 and M3,
significant differences were found (M1 /M3 - p = 0.007, M2 / M3 - p = 0.0010).

Conclusions: The technique of magnetic resonance imaging using diffusion imaging programs and calculating the
measured diffusion coefficient can be used as an additional non-invasive method for the differential diagnosis of intracranial
meningiomas when conducting magnetic resonance studies.
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Pestome
ANWATHOCTUYECKME BO3MOXHOCTU AUNOPDY3IHO-B3BELWWEHHbIX
N30BPAXXEHUXA MATHUTHO-PE3OHAHCHOM TOMOIPA®UMU NPU
MEHMHUHI'MOMAX IrosioBHOro Mio3ra

Anexcanpgp B. Paxumbekos 1, https://orcid.org/0000-0003-3894-2397
Tacb6onar A. AgbinxaHoB 2, http//orcid.org/0000-0002-9092-5060
Mapuna P. MapgueBa 1, https://orcid.org/0000-0001-6431-9713
Anapryns I'. Kyanbiwesa 1, http://orcid.org/0000-0002-6194-1029
TarbsaHa U. BenuxuHa 3

84


https://orcid.org/0000-0002-2246-1866
http://orcid.org/0000-0002-6194-1029

Hayka u 3apaBooxpanenue, 2019, 3 (T.21) OpUrHHAJIbHBIE HCCATOBAHUS =4 S

SEMEY MEDICAL UNIVERSITY

Haxuuap T. Paucos 1, http://orcid.org/0000-0002-3872-1263
MapguHa H. Bansakosa 1, https://orcid.org/0000-0002-2246-1866
Capa A. Owocronosa 1, http://orcid.org/0000-0002-2599-5089

! Kadenpa pagnonorum n agepHon MegULUMHLI,

2 Kadenpa pagnaumoHHOM U KIIMHUYECKON OHKOJIOTUM,
HAO «MeauuunHcknin yHuBepcuteT Cemen;

® PermoHanbHbIil OHKONOrNYECKUM aucnaHcep r. Cemen,
r. Cemen, Pecnybnuka KasaxcraH.

AktyanbHocTb: Metoauka Auddy3NOHHO-B3BELIEHHON MarHUTHO-PE3OHAHCHOM TOMOrpahuu NO3BOMSET MOMYyYUTb
WHOPMALMIO O CTPYKTYPHOM COCTOSIHM PasfnyHbIX TkaHeid W opraHoB. B Hactosiee Bpems meTon AvddysHo-
B3BELUEHHbIX M306paXeHni 1 n3amepsemoro koadduLmerTa Anddy3aunii He NOyYMN LUMPOKOIO KIMHUYECKOrO MPUMEHEHNS,
3a WUCKIIYEHNEM Hay4HbIX paboT Mo 1CCrefoBaHNIo UWEMM MO3ra, AEMUENNHU3NPYIOLLMX 3ab0neBaHuii, TpaBM.

Llenb paboTbl — CONOCTaBUTL 3HAYEHWUS M3MEPSEMOrO KodduumeHTa Anddy3nit pasnnyHbIX (POPM MEHUHTOM K
MPOBECTM OLIEHKY BO3MOXHOCTEN NPUMEHEHUS METOAMKMA ANPPY3NOHHO-B3BELIEHHON MarHUTHO-PE3OHAHCHO ToMOrpacum
B AuddepeHLmansHoN 4UarHocTKe 3NoKaveCcTBEHHOCTI MEHUHTOM FOMOBHOTO MO3ra.

Matepuan u metoabl: MeTog 1ccnenoBaHus — CroLHas Bbibopka. bbinv npoaHanu3npoBaHbl pesynbTaThl MarHUTHO-
PE30HAHCHBIX TOMOTpPaMM C MPUMEHEHWeM nporpamMMm  AUcdY3MOHHOTO 1300pakeHnst W pacyeToM UM3MepsiemMoro
koadduumenta audcysun 53 naumeHToB (M3 HUX 32 XEHWMHbI, 21 MyX4WH), KOTOpble Mpoxoaunu obcnedoBaHns B
KoHcynbTaTueHo-guarHoctuyeckom LieHtpe r. Cemeir u LieHTpe spepHon meauuuHel u oHkomorum 1. Cemen, B Llentpe
OHKOMOrumM n xupyprum r.Yctb-KameHoropck, 3a nepuog 2008 - 2014 rr.

CraTuctuyeckas obpaboTka faHHbLIX MpoBeAeHa ¢ NOMOLLbI NporpamMmHoro obecneveHust Microsoft Excel 2010. Bee
N3MepeHNs NPOBEPeHbl Ha HOPMAarbHOCTL C MoMoLLbo TecTa Konmoroposa—CmupHoBa. MomyyeHHble JaHHble OLEHeHb! C
MOMOLLbI0 MeTOOB OnuCaTenbHOW CTAaTUCTUKM. CpaBHUTEMbHBIN aHanM3 3HauYeHWn M3MepseMoro  KoadduumeHTa
Anchdy3um BbINOMHEH C nomoLblo U-Tecta MaHHa-YutHu.

Pe3ynbTatbl. [pn aHanu3e cpegHUX 3HAYEHMI M3MepSemMoro koadduuneHTa anddy3nn yCTaHOBNEHO AMNS BCEX TUMOB
MEHWHIOM, BbIfO YCTaHOBNEHO, YTO CpefHee 3HayeHue 13mepsiemMoro koadduupenta auddysun: ans meHuHrom Mi
coctaBuno 1399,5 + 154,6 mm?/c; ans meHuHrnom MIl — 1136,2 + 150 mm2/c; ans medudrmom MIIl — 706 + 73,4 mm2/c.
3HauMMbIX pasnuuuiA NpU CpaBHEHUM W3MepsieMoro koadpduuueHTa auddysuu meHuHrnom M1 n M2 He BbisiBNEeHO
(p=0,723). Ho npm cpaBHeHu1 n3mepsemoro koadduumenta anddynm mernHimom M1 u M3, a tak xe M2 n M3 6binn
BbISIBMEHbI 3Ha4nMble pasnuumns (M1/M3 - p =0,007, M2/M3 - p=0,0010).

BbiBoabl: MeToaMka MarHUTHO-PE3OHAHCHOW TOMOrpacuu C  WUCMOMb30BaHWMEM MNporpaMM  AUcPY3MOHHOTO
N300paxeHnss M pacyeToM u3Mepsiemoro KoaduumeHTa Auddysuu MoxeT ObiTb MCMOMb30BaHa B KadvecTse
LOMOMHUTENLHOTO  HEMHBA3WBHOTO MeToda [AuddepeHUmManbHoi  AMarHOCTUKM  UHTPAKpaHWarbHbIX  MEHWHIMOM  Npu
NPOBEAEHNUN MarHUTHO-PE30HAHCHBIX MCCEA0BaHNA.

Knroyeebie crosa: MeHUH2UOMBI, Oughhy3uoHHO-e36eweHHas MPT, usmepsembill koagppuyueHm dughysuu,
Ouchhy3UOHHO-836ELIEHHOE LU30bPaXeHUE
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TakbIpbINTbIH ©3ekTiniri: OuddysnsHbIH, OnLeHreH MarHUTTIK-pe30HaHCTbI OeiiHeney agici Typni TiHOEPAiH XoHe
MYLUENEPAiH KYpbINbIMABIK Ky Typanbl aknapaTTbl anyFa MyMKiHZik 6epegi. Kasipri keage auddysuanbik enwey apici
MeH ereHreH auddyuns KoIPPULMEHTI MULbIH WLEMUANapblH 3epTTey, LeMWenuHre YillbipaFaH aypynap MeH
apakaTTap Typarbl FbifbIMU XXYMbICTapAbl KOCNaFaHaa KeH TaparnfaH KruHukanblK KongaHbicka e 6onmagsl.

XyMbICTbIH MaKcaTbl MEHUHTMOManapablH SpTypNi HbiCAH4APbIHbIH, OrIeHreH Auddy3ns KoIHULNEHTIHIH,
MBHAEpIH CanbICTbIPY X8HEe MWAbIH, MEHUrnoManapblHbiH, KaTepni iciriHiH anarHocTukacsiHaa AuAdY3nanbIK enLueHreH
MarHWTTi-pe3oHaHCTbI BelHeney agicTepiH KonaaHy MyMkiHairiH 6aranay 6onbin Tabeinagp!.

Matepuanpgap meH oagictep: 3epTrey Tocini- xannbina eHAipy.MarHuTTi pe3oHaHCTLIK TOMOrpamMmanap
pudbdysusanblk  GeitHeney Oarpapnamanapbl OolbiHWa TangaHobl xaHe Cemel KOHCYNbTaTWBTIK-AMArHOCTUKANbIK
opTanbiFbiHaa, Cemeil AAponbIK MeOULMHA XSHE OHKOMOTUS OpTanblfbiHAA XoHe ©CKeMEH KanachiHbIH, OHKOMOTUS XaHe
xvpyprvs opTanbiFbinaa, 2008 - 2014 xbingap keseHiHae 3epTTenreH 53 naumeHTTiH, (32 aiten, 21 ep agam) enweHreH
anddysns koaduumeHTepi ecentengi.

Cratuctukanslk aknapatTbl eHgipy Microsoft Excel 2010 6arnapnamack! apkbinbl Xyprisingi. bapnbik enwemaep Tecta
Konmoropoa—CmupHOBa TeKcepy apKbirbl LYPbICThIFbI TEKCEpiNreH. AnblHFaH [epekTep cunatrama cratucTuka Tacini
apkbinbl barananfad. CanbiCTbipManbl Tangay MarFbiHackl ecentenred koadduueHT auddysuacel U-tecta ManHa-YuTHu
apKblNbl OpbIHAANFaH.

Hatuxenepi. MeHuHrnomaHbiH 6aprbik Typnepi 6oMblHWa enweHreH Anddyans ko3 hULMEHTIHIH opTalla MOHAEPIH
TangaraHga enweHreH auddysus koadduuneHTiHiH opTawa MaHi: Ml MeHuHromanape! ywin 13995 £ 154,6 mmZ/c
BonraH; MIl meHnHIMoManaps! yuwiH - 1136,2 £ 150 mm%/c; MIll MeHuHrnomManapsbl yuwiH - 706 + 73.4 mm2/c.

Ml xsHe MIl MeHuHromanapablH, enweHreH Auddysnus  KoaPUUMEHTIH canbiCTbipy KesiHae MaHbl3gbl
aibipMaLLbinbikTap Tabbinmagb! (p = 0,723). bipak MI xaHe MIII, coHbimer katap MIl xaHe M3 enwemaepiHib, anddysus
KO3(DMLIMEHTIH CcanbICTbIpy Ke3iHAE MaHbI3dbl aiblpMallbinbikTap aubikrangbl (Ml / MIll - p = 0.007, MIl / MIll - p =
0.0010).

KopbITbiHAbI: MarHnTTi pesoHaHCTbl 3epTTey KediHae auddysuanbik beitHeney GaFgapnamanapbiH KOnaaHy xoHe
orneHreH auddysns KoIPhUUMEHTIH ecenTey aicTeMeci MarHWTTI PE30HAHCTbI 3epTTey KesiHOe WHKpakpaHuangb
MeHWHIrMomanapgpiH anddepeHumanasl AuarHocTikanayablH, KOCbIMLLA MHBA3WBTI eMEC Sfici peTiHae KonaaHbina anags!.

Heziz2i cesdep: meHuHeuomanap, Oubpysusnbik enweHzeH MPT, enweHzeH Ougbghy3us KoaghhuyueHmi,
Ouchpy3usnbiK enwieHaeH beliHenep.
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Relevance by women was also noted by Cushing. Thus, according to

According to literary data of a number of different  research data from a number of authors, the ratio of men
authors, meningiomas are one of the most common groups ~ and women was from 1: 1.4 to 1: 2.8 in favor of women [8,
of intracranial tumors and constitute from 18 to 35.8% of all ~ 24]. The data published in the American Cancer Base of the
primary brain tumors in adults and second only to  Central Brain Tumor Register of the United States, say that
neuroectodermal tumors [2, 5, 9, 17, 20, 21]. In addition, the incidence of intracranial meningiomas in women is 2.2
meningiomas occupy the first place in terms of occurrence  times higher than in men, and averages 4.44 cases of men

in the group of tumors emanating from the meninges. to 10.02 incidence of women per 100 000 population [20,
Many authors are inclined to believe that an increase in ~ 21].
the incidence of brain tumors in general and meningiomas According to a number of studies, it can be said that the

in particular is due to a number of reasons, such as natural  increase in the incidence of cerebral meningiomas among
aging of the population, the introduction and high availability =~ women is about three times as compared with men - 3.3: 1
of diagnostic procedures, such as computed tomography  [16].
and magnetic resonance imaging, and the frequency of In the age groups, the incidence of meningiomas is also
histological evidence even in old age [6]. unevenly distributed. According to a study conducted by M.
The distribution of patients with intracranial ~ Rohringer, it can be noted that the peak incidence in men
meningiomas among men and women in different studies  falls on the 50-60-year age group, and in women - on the
varies widely, with a peak incidence of 40-60 years [7, 15].  60-70-year group, with a frequency of 6-9.5 cases per
The fact that cerebral meningiomas are more often affected 100000 population [18]. According to other researchers, the
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incidence of meningiomas occurs most, regardless of the
patient's gender, in age groups from 40 to 70 years old -
approximately 80% of all cases [2]. In their studies |. Baldi
et al. noted that the incidence of cerebral meningiomas
increases gradually to 89 years, with the peak incidence
falling on the 75-89 year old age group, the incidence of
which was 22.2 per 100,000 people [6].

Despite the above studies, meningiomas can occur in
childhood. According to the American Cancer Base Central
Brain Tumor Register of the United States, the incidence in
the age group from 0 to 14 years is an average of 0.09 per
100,000 population, and at the age of 85 and older - 48.95
per 100,000 people [20, 21]. According to some authors,
about 1% - 2% of meningiomas are found in the age group
of 0-16 years, and more often in atypical locations, for
example, in the posterior cranial fossa or lateral ventricles
[11].

The classification system of brain tumors of the World
Health Organization (WHO), including meningiomas, was
first published in 1979 in Geneva with the latest edition
published in 2016.

The problem in the classification of meningiomas arises
from the fact that tumor cells can be represented by
mesenchyme cells and epithelial cells. Other mesodermal
structures can also give rise to the growth of tumors (for
example, hemangiopericytomas or sarcomas).

Pathologic studies of meningiomas, which have been
conducted in recent years, were aimed at creating a
simplified ~ classification using markers to identify
proliferative activity, signs of aggressive growth, and identify
malignant forms

Currently, there are three degrees of malignancy
(Grade). Each degree of malignancy is divided into several
types.

Grade-1 (1st degree of malignancy): benign, slowly
growing formations, without atypia, not infiltrating the
surrounding tissue. It is 93.5% of all meningiomas. They are
characterized by favorable prognosis and low recurrence
rate. It includes 9 subtypes: meningotheliomatous, fibrous,
transitional, psammomatosis, angiomatosis, microcystic,
secretory, with an abundance of lymphocytes, metaplastic.
Recurrences of meningiomas of the | degree occur in 7-
20% of cases.

Grade-2 (Grade 2): atypical, characterized by more
aggressive, faster growth, higher recurrence rates and a
less favorable prognosis. Makes up 4.5% of all
meningomas. Includes 3 subtypes: clear cell meningioma,
chordoid meningioma, atypical meningioma. Grade |l
meningiomas recur in 30-40% of cases.

Grade-3 (3rd degree of malignancy): malignant
neoplasms with poor prognosis, high recurrence rate,
aggressively growing and involving surrounding tissues in
the process. On average, 1-2% of all meningiomas.
Includes 3 subtypes: papillary meningioma, rhabdoid
meningioma,  anaplastic ~ meningioma. Malignant
meningiomas recur in 50-80% of cases and most patients
die in the first 2 years after surgery.

Thus, the relevance of highly sensitive diagnosis of
intracranial meningiomas is a significant component when
conducting their specialized treatment.

The development of imaging techniques such as
computed tomography (CT) and especially magnetic
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resonance imaging (MRI), which appeared in the 60s and
80s of the 20th century, made it possible to make a major
breakthrough in the non-invasive study of brain tumors,
their influence on the surrounding tissues, improved the
possibility of a preliminary assessment of the effectiveness
of surgical treatment.

The results of a number of studies indicate that
magnetic resonance imaging is the preferred research
method for diagnosing meningiomas and their subsequent
observation [14]. However, the sensitivity of magnetic
resonance imaging, taking into account the use of contrast
agents, is not comparable with specificity, since many
intracranial formations have similar magnetic resonance
characteristics. A number of scientific papers that deal with
the study of intracranial meningiomas have been published.
Often, perifocal tumors, vasogenic edema is defined, more
pronounced in anaplastic meningiomas. In some cases,
based on standard computed tomography and magnetic
resonance studies, it is difficult to make a diagnosis of
meningioma unequivocally. Magnetic resonance imaging
may be similar to other brain tumors - neuromas,
lymphomas, and sometimes even gliomas. With
subtentorial localization, in practice, it is often necessary to
differentiate  meningiomas with neuromas, which is of
practical importance for the surgical treatment. Atypical and
especially malignant meningiomas often have to be
differentiated from intracerebral tumors. In some studies,
attempts were made to reveal the diffusion characteristics
of meningiomas in comparison with gliomas.

At the same time, the routine study protocols used in
magnetic resonance imaging make it possible to evaluate
only the anatomy of normal tissues and pathological
structures. With various damaging effects on the substance
of the brain, such as ischemic damage, tumor growth,
demyelination, and others, a number of pathological
processes that are interconnected develop. It should be
noted that one of the processes by which the degree of
tissue damage can be assessed is the diffusion of water
molecules in the extracellular and intracellular space.
Evaluation of these effects served as the basis for using
nuclear magnetic resonance as a tool for quantifying the
diffusion coefficient of water molecules - the diffuse-
weighted image (DWI) method of MRI.

Currently, the method of diffuse-weighted images and
the apparent diffusion coefficient (ADC) are not widely used
in clinical practice, with the exception of scientific studies on
brain ischemia, demyelinating diseases, brain injuries and
glial tumors. In some papers, the data obtained from
diffusion-weighted images and the values of the measured
diffusion coefficient differed for the same diseases or had
cross-values for various diseases [4].

According to researchers, diffusion-weighted magnetic
resonance imaging and the measured diffusion coefficient
are necessary for the early diagnosis of acute ischemic
strokes, informative in the differential diagnosis of brain
tumors and visualization of demyelinating processes [10,
25]. It has been established that the difference between
malignant and benign tumors lies in lower values of the
measured  Apparent  Diffusion  Coefficient  (ADC).
Pathological structures with a measured diffusion coefficient
lower than 1000 x 10-6 mm?/s suggest the malignant nature
of such formations [1, 25]. However, there is evidence that
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a number of benign growths may also have DWI values
similar to malignant tumors and have low values of the
measured diffusion coefficient [13, 25, 26]. Some authors
describe the relationship between the value of the
measured  diffusion  coefficient,  histological  and
immunohistochemical parameters of meningiomas [18]. It is
important to correctly assess the degree of malignancy and
the proliferative potential of these tumors at the stage of
neuroimaging research.

Thus, the technique of diffusion-weighted magnetic
resonance imaging with the construction of diffusion-
weighted images and the calculation of the measured
diffusion coefficient can be used as a marker for the
differential diagnosis of intracranial meningiomas and
predict the effectiveness of their treatment.

In our study, we set the goal to compare the values of
the measured diffusion coefficient of various forms of
meningiomas and to assess the possibilities of using the
methods of diffusion-weighted magnetic resonance imaging
in the differential diagnosis of brain meningio malignancy.
No similar studies have been conducted on the territory of
the East Kazakhstan region, which is also of certain
scientific interest.

Material and methods

A continuous sampling was made among patients who
are registered at the Semei Consultative and Diagnostic
Center and the Semey Nuclear Medicine and Oncology
Center, at the Ust-Kamenogorsk Center for Oncology and
Surgery in the East Kazakhstan region of the Republic of
Kazakhstan. Based on a continuous sample, the results of
magnetic resonance tomograms were analyzed using
diffusion imaging programs and calculating the measured
diffusion coefficient of 53 patients (32 of them are women,
21 are men) who were examined at the Semey Consultative
and Diagnostic Center and Oncology, Semey, at the Center
for Oncology and Surgery, Ust-Kamenogorsk, for the period
2008 - 2014. The average age of female patients was 55.8
+ 9.3 years, male - 55.0 + 8.7 years).

Tomograms (T1-, T2-weighted images and diffusion-
weighted images) were obtained using the MAGNETOM
ESPREE “SIEMENS” magnetic resonance imaging
machine before and after the administration of the
Gadovist® contrast agent (Germany).

When studying in T1-weighted mode, the following
parameters were used: 384 x 387 matrix, TR (repetition
time) - 560, TE (echo time) - 17, NEX (number of
excitations) - 1, slice thickness - 4 mm, FOV (field of view ) -
30 x 30.

For T2-weighted images: a matrix of 384 x 288, TR -
4000, TE - 95, NEX - 1, slice thickness - 4 mm, FOV - 30 x
30.

To obtain diffusion-weighted images, we used the
following set of parameters for diffusion-weighted magnetic
resonance images with an SE-echo-planar image (EPI):
matrix 160 x 128, TR - 7500, TE - 83, NEX - 6, slice
thickness - 4 mm, FOV - 30 x 30.

The following values of the diffusion factor (b) were
used: b = 0, b = 500 and 1000 mm2 / s. The measured
diffusion coefficient was calculated on the DWI with the
largest diameter of meningiomas.

The values of the measured diffusion coefficient were
calculated using the RadiAnt DICOM Viewer program.
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Statistical data processing was performed using
Microsoft Excel 2010 software. All measurements were
checked for normality using a test Kolmogorov — Smirnov.
The data obtained are evaluated using descriptive statistics
methods. A comparative analysis of the measured diffusion
coefficient values was performed using the Mann-Whitney
U-test.

Permission is granted to work with archival documents
and further publication of research results in the open
press.

Results and discussion

Published results of studies by several authors on the
application of magnetic resonance imaging using diffusion-
weighted images and calculating the measured diffusion
coefficient in the differential diagnosis of brain meningiomas
are interpreted ambiguously [12, 18, 22, 23]. In Sanverdi et
al. [23] there are no significant differences between the
measured diffusion coefficient of meningioi MI, MIl and MIlI
types. But in a study by Hakyemez et al. [12] found that the
average value of the measured diffusion coefficient of
meningiomas MI is significantly higher than the measured
diffusion coefficient of meningiomas MIl / MIIl (1170 and
750 mm?/s, respectively). These data are confirmed by
other authors.

The ambiguity of the results in these studies can be
explained by different approaches to the method of
calculating the measured diffusion coefficient according to
diffusion-weighted images, as well as the lack of gradation
in degrees of malignancy of meningomas in different
countries as well as the sample size.

In general, the results obtained are consistent with the
data from the world literature. Mean values of the measured
diffusion coefficient of meningiomas Ml and MIll, as well as
MIl and MIIl have significant differences. It is believed that
this relationship suggests that the calculation of the
measured diffusion coefficient indirectly reflects pathological
changes in the meningioma tissue.

The main issue of this study is to evaluate the
effectiveness of magnetic resonance imaging using
diffusion-weighted image programs and the calculation of
the measured diffusion coefficient, in the differential
diagnosis of the degree of malignancy of brain
meningiomas.

Based on the available data, it can be assumed that the
value of the measured diffusion coefficient of less than 750
mm?/s makes it possible to distinguish between typical and
atypical forms of meningiomas from anaplastic ones. Tang et
al. As a threshold value of the measured diffusion coefficient
for the differential diagnosis of meningiomas Ml and MIl, a
value equal to 850 mm2/s was obtained from MIll [27].

When analyzing the malignancy of meningiomas,
meningiomas of | degree (typical, MI) prevailed - 31 cases
(58.5%) and meningiomas of Il degree of malignancy
(atypical, MIl) - 17 cases (32.1%), anaplastic MIIl
meningiomas were recorded in 5 cases (9.7%).

When analyzing the average values of the measured
diffusion coefficient for all types of meningiomas, it was
found that the average value of the measured diffusion
coefficient:

for meningiomas, Ml was 1399.5 + 154.6 mmZ/s;

for meningiomas MIl - 1136.2 + 150 mm?/s;

for meningiomas MIIl - 706 + 73.4 mm?/s, respectively.
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Figure 1. MR imaging of the temporal bone meningioma on the left.
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Figure 2. Comparison of average ADC values in
meningiomas of various degrees of malignancy.

When comparing the average values of the measured
diffusion coefficient, between meningiomas of varying
degrees of malignancy, the following data were obtained.

No significant differences were found when comparing
the measured diffusion coefficient of meningiomas M1 and
M2 (p = 0.723).

But when comparing the measured diffusion coefficient
of meningiomas M1 and M3, as well as M2 and M3,
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significant differences were found (M1/M3 - p = 0.007, M2 /
M3 - p =0.0010).

Of course, the presented study is not without flaws. So,
the observation had only a retrospective character, a small
number of patients and with a small number of anaplastic
(M) forms of meningiomas were included in the complete
sample in the East Kazakhstan region.

Our data, to some extent, are consistent with the results
of studies conducted in 2012, found that the average value
of the measured diffusion coefficient of meningiomas Ml is
significantly higher than the measured diffusion coefficient
of meningiomas MIl / MIl (1170 and 750 mmZs,
respectively) [12]. It is believed that this relationship
suggests that the method of the measured diffusion
coefficient indirectly reflects pathological changes in
meningioma tissue [12].

To increase the reliability of the results obtained,
research is needed on more cases of meningiomas using
magnetic resonance imaging using diffusion-weighted images
and calculating the measured diffusion coefficient with the
complex characteristic values of the measured diffusion
coefficient and the proliferative activity of the tumor.
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Findings. The technique of magnetic resonance
imaging using diffusion imaging programs and calculating
the measured diffusion coefficient can be used as an
additional non-invasive method for the differential diagnosis
of intracranial meningiomas during magnetic resonance
imaging.
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